The thiazole derivative 3 was used for a series of heterocyclization reaction to produce pyran, pyridine and thiazole derivatives. The cytotoxicity of the newly synthesized compounds was studied against the six cancer cell lines namely NUGC, HR, DLD1, HA22T, HEPG2, MCF, HONE1 and normal fibroblast cells (WI38). The results showed that most of the synthesized compounds were of high potency. Among the tested compounds, 2-Amino-4-(4-chlorophenyl)-6-(4-phenylthiazol-2-yl)-4H-pyran-3,5-dicarbonitrile 17b showed the highest potency among the tested compounds.
Introduction
Thiazole is a core structural motif present in a variety of natural products, such as vitamin B1 (thiamine) and penicillin. Thiazole derivatives also exhibit a broad spectrum of medicinal and biological properties, such as antibacterial, antifungal [1] , anti-inflammatory [2] , antiviral [3] , antimalarial [4] and anti-HIV activities [5] . Thiazole analogs have also been reported as ligands at estrogen receptors [6] , neuropeptide Y5 [7] , adenosine receptors [8] , and act as inhibitors of human platelet aggregation factor [9] , urokinase [10] and poly (ADP-Ribose) polymerase-1 [11] . Selenazoles have been reported to possess antibacterial [12] , and su-
Results and Discussion
The reaction of ɷ-bromoacetophenone (1) with thiourea (2) in ethanol gave the thiazole derivative (3) [15] .
The latter compound underwent acetylation when reacted with acetic anhydride to give the N-acetyl derivative 5. The structure of compound 5 was confirmed on the basis of analytical and spectral data. The reaction of compound 3 with phenylisothiocyanate gave the N-phenylthiourea derivative 7. On the other hand, the reaction of compound 3 with ethyl cyanoacetate in dimethylformamide gave N-cyanoacetamide derivative 9. The reaction of compound 9 with any of the aromatic aldehydes namely benzaldehyde (10a), 4-chlorobenzaldehyde (10b) or 4-methoxybenzaldehyde (10c) gave benzylidene derivatives 11a-c, respectively. In addition, the reaction of compound 9 with salicylaldehyde (12) gave the coumarin derivative 13 ( Figure 2 ).
The structure of compound 13 was established on the basis of analytical and spectral data. Thus, the were the basis of their structural identification. 
Experiment General
All melting points were determined on an electrothermal digital melting point apparatus and are uncorrected. IR spectra (KBr discs) were recorded on a FTIR plus 460 or PyeUnicam SP-1000 spectrophotometer. Compound 3 was synthesized according to method reported in literature [15] .
All synthesized compounds are filtered using Whatman filter paper 42 Ashless. 1) N-(4-phenylthiazol-2-yl)acetamide (5) To a solution of compound 3 (1.76 g, 0.01 mol) in acetic acid (40 mL) acetic anhydride (10 mL) was added. The reaction mixture was heated under reflux (118˚C) for 2 h then poured onto ice/water and left to room temperature for 4 h. 2) 1-phenyl-3-(4-phenylthiazol-2-yl)thiourea (7) To a solution of compound 3 (1.76 g, 0.01 mol) in 1,4-dioxane (20 mL) phenylisothiocyanate (1.35 g, 0.01 mol) was added. The reaction mixture was heated under reflux (101˚C) for 3 h then poured onto ice/water and the formed solid product was collected by filtration.
Orange crystals from ethanol, yield 78% (2.42 g), m.p. 130˚C -132˚C. Anal. Anal. 
To a solution of compound 9 (2.43 g, 0.01 mol) in 1,4-dioxane (40 mL) containing piperidine (0.50 mL) salicylaldehyde (1.22 g, 0.01 mol) was added. The reaction mixture was heated under reflux (101˚C) for 2 h then poured onto ice/water containing few drops of hydrochloric acid. The formed solid product was collected by filtration. was added. The whole reaction mixture, in each case, was stirred at room temperature for 2 h and the formed solid product was collected by filtration.
Orange crystals from ethanol, yield 65% (2.24 g), m.p. 153˚C -156˚C. Anal. 
To a solution of compound 9 (2.43 g, 0.01 mol) in ethanol (30 mL) containing triethylamine (0.50 mL), elemental sulfur (0.32 g, 0.01 mol) and phenylisothiocyanate (1.35 g, 0.01 mol) were added. The reaction mixture, in each case, was heated under reflux (78˚C) for 6 h then left to cool then poured onto ice/water containing few drops of hydrochloric acid and the formed solid product was collected by filtration.
Orange crystals from ethanol, yield 50% (2.05 g), m.p. 164˚C -167˚C. Anal. (Saint Louis, USA). Table 1 . Some heterocyclic compounds was observed with significant cytotoxicity against most of the cancer cell lines tested (IC 50 = 10 -1000 nM). Normal fibroblasts cells (WI38) were affected to a much lesser extent (IC50 > 10,000 nM). The reference compound used is the CHS-828 which is a pyridyl cyanoguanidine anti-tumor agent.
Cell cultures

Structure Activity Relationship
It is clear from Table 1 Table 1 that compounds 17b and 17c showed high potency against the six cancer cell lines.
However compound 17a showed high potency against NUGC, DLDI, HA22T, HEPG2and HONE1 cell lines and low potency against MCF cell lines. On the other hand, for the pyran derivatives 18a-c it is clear from Table 1 
Conclusions
A series of new heterocyclic compounds with the thiazole nucleus were synthesized and characterized. Their cytotoxicity against six cancer cell lines was measured and the results showed that compounds 11b, 11c, 15b, 17a, 17b, 17c, 19c and 20 were the most potent compounds among the synthesized compounds. The 2-amino-4-(4-chlorophenyl)-6-(4-phenylthiazol-2-yl)-4H-pyran-3, 5-dicarbonitrile (17b) showed the maximum cytotoxicity among the synthesized compounds towards the six cancer cell lines.
